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(54) SUPPLEMENTARY POWER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the life of a 
supplementary power system where a plurality of 
DC/DC converters are connected in parallel. 
SOLUTION: A plurality of DC/DC converters 5, 6, and 
7 are connected in parallel, and the number of 
DC/DC converters to be started is changed according 
to the quantity of power used by loads 1 1 and 12, and 
they are started sequencially in a specified order of 
starting. 
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* NOTICES * 

iTPO and NCIPI are not responsible £or emy 
damages caused by the use of tbis translation 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A main power supply and two or more DC to DC converters which change and output the 
electrical potential difference of the power from a main power supply. In the auxiliary power system 
which supplies the power which auxiliary dc-batteries were consisted of and was changed with said 
DC to DC converter to said auxiliary dc-battery to charge or a load The source system of a 
supplementary current characterized by connecting said two or more DC to DC converters to 
juxtaposition, changing the number of the DC to DC converters to start according to the amount of 
the power used of said load, and making it start in order by predetermined starting sequence. 
[Claim 2] The source system of a supplementary current according to claim 1 characterized by 
changing said predetermined starting sequence in order of a convention. 

[Claim 3] The source system of a supplementary current according to claim 1 characterized by 
setting up said predetermined starting sequence with the voltage-current property of each DC to DC 
converter. 

[Claim 4] The source system of a supplementary current according to claim 3 characterized by 
setting up said predetermined starting sequence with the voltage characteristic of each DC to DC 
converter. 

[Claim 5] The source system of a supplementary current according to claim 3 characterized by 
setting up said predetermined starting sequence with the current characteristic of each DC to DC 
converter. 

[Claim 6] The source system of a supplementary current according to claim 1 characterized by 
changing said predetermined starting sequence with the accumulation load of each DC to DC 
converter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the source system of a 
supplementary current which has an auxiliary dc-battery with a main power supply. 
[0002] 

[Description of the Prior Art] The fuel cell car which used the rechargeable battery as the auxiliary 
dc-battery with the main power supply as an auxiliary power system which has an auxiliary dc- 
battery by using as a main power supply the fuel cell indicated by JP,2001-28807,A is known. 
[0003] 

[Problem(s) to be Solved by the Invention] It is common to change the electrical potential difference 
of the power of a main power supply with a DC to DC converter, and to supply an auxiliary dc- 
battery and an auxiliary machinery load. It is more realistic to be parallel and to connect two or more 
DC to DC converters to one auxiliary dc-battery, if it takes that the capacity of a harness also 
increases etc. into consideration, although a mass DC to DC converter is needed in treating a big 
current here in many cases. 

[0004] When one signal (juxtaposition actuation) performs starting / halt actuation to two or more of 
the DC to DC converters, coincidence was made to always operate all DC to DC converters in that 
case, and variation is in the current- voltage characteristic of two or more DC to DC converters, and it 
operates on the same electrical potential difference, the operating frequency (accumulation of a load 
and a current) of a DC to DC converter where a No. 1 current increases becomes high compared with 
the operating frequency of other DC to DC converters, for this reason, the DC to DC converter with 
high operating frequency ~ a converter besides DC/DC — comparing — a life — **--** If a system 
life is specified as the time of one DC to DC converter greeting a life, it will be dependent on a DC 
to DC converter with the highest operating frequency, and a system life will become short. 
[0005] Moreover, although only the DC to DC converter used as a life was exchanged and the reuse 
was possible as a system, there was a problem that it led to a cost rise that the time and effort of 
exchange occurs or the components for exchanging are needed etc. 
[0006] 

[Means for Solving the Problem] The 1 st invention consists of two or more DC to DC converters 
which change and output the electrical potential difference of power from a main power supply and a 
main power supply, and an auxiliary dc-battery, connects two or more DC to DC converters to 
juxtaposition in the auxiliary-power system which supplies the power changed with the DC to DC 
converter to an auxiliary dc-battery to charge or a load, changes the number of the DC to DC 
converters to start according to the amount of the power used of a load, and it constitutes so that it 
may make start in order by predetermined starting sequence. 

[0007] In the 1 st invention, the 2nd invention is constituted so that predetermined starting sequence 
may be changed in order of a convention. 

[0008] In the 1st invention, the 3rd invention is constituted so that predetermined starting sequence 
may be set up with the voltage-current property of each DC to DC converter. 

[0009] In the 3rd invention, the 4th invention is constituted so that predetermined starting sequence 
may be set up with the voltage cheiracteristic of each DC to DC converter. 

[0010] In the 3rd invention, the 5th invention is constituted so that predetermined starting sequence 
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may be set up with the current characteristic of each DC to DC converter. 

[001 1] In the 1st invention, the 6th invention is constituted so that predetermined starting sequence 

may be changed with the accumulation load of each DC to DC converter. 

[0012] 

[Effect of the Invention] Improvement in a life as a system can be aimed at without only the life of 
one converter becoming short, since it is the configuration of starting a DC to DC converter by 
predetermined starting sequence according to the operating electric energy of a load according to the 
1 St invention, and starting sequence is set up and the load of two or more DC to DC converters can 
be distributed so that a load may not focus. 

[0013] Without carrying out a components addition, since it is the configuration of changing 
predetermined starting sequence in order of a convention according to the 2nd invention, even if it 
does not gr£Lsp the variation in the property of each DC to DC converter, the operation time of each 
DC to DC converter to system warm-up time can be distributed fiirther, and improvement in a life as 
a system can be aimed at. 

[0014] Since it is the configuration of making it changing in consideration of the voltage-current 
property of a DC to DC converter of affecting the operating frequency at the time of making 
coincidence operating the starting sequence of two or more DC to DC converters according to the 
3rd - the 5th invention, the operation time of each DC to DC converter to system warm-up time can 
be distributed further, and improvement in a life as a system can be aimed at. 

[0015] since it is the configuration of making it changing with the voltage characteristic according to 
the 4th invention — grasp of a property ~ being easy (possible only at measurement of an electrical 
potential difference) — it becomes and a system configuration can be simplified. 
[0016] since it is the configuration of making it changing with a current characteristic according to 
the 5th invention — grasp of a property ~ being easy (possible only at measurement of a current) — it 
becomes and a system configuration can be simplified. 

[0017] Since it is the configuration of changing the starting sequence of two or more DC to DC 
converters according to the accumulation load of a DC to DC converter according to the 6th 
invention and the operation time of a DC to DC converter can be equated, especially a system-wide 
Ufe can be improved further. 
[0018] 

[Embodiment of the Invention] It explains per first example. 

[0019] Drawing 1 shows the configuration of the first operation gestalt of this invention. 

[0020] This source system of a supplementary current is a source system for cars of a supplementary 

current which applied this invention. 

[0021] Three DC to DC converters 5-7 which change the electrical potential difference of the power 
from the main power supply 17 constituted by a fuel cell etc. are connected to juxtaposition, and the 
output of each DC to DC converter is respectively supplied to the auxiliary dc-battery 1 through fuse 
F/L2 - F/L4. 

[0022] The control units C/U8 which take out an operating command to each are connected to DC to 
DC converters 5-7, and the power from a main power supply is changed according to an operating 
command. 

[0023] Moreover, it connects with juxtaposition from the auxiliary dc-battery 1, and relays 9 and 10 
are connected so that it may be intermittent in the power to the accessory vessel loads 1 1 and 12 with 
the command of control unit CAJ8. The power changed by DC to DC converters 5-7 is used as a 
power source which operates an accessory vessel load while being used for charge of the auxiliary 
dc-battery 1. 

[0024] An ignition switch IGN18 signal-izes actuation of an operator's ignition key. 

[0025] Actuation of a case [ like drawing 2 (A) ] whose current-voltage characteristic of each output 

of DC to DC converters 5-7 is is explained here. 

[0026] If three-piece coincidence is operated, a total load will carry out electrical -potential- 
difference conversion only by DC/DC5 within 50A. 

[0027] A total load continues carrying out electrical-potential-difference conversion of DC/DC5 by 
50A within lOOA more th£in 50A, and DC/DC6 carries out electrical-potential-difference conversion 
in the range of 0A-50A. A total load continues carrying out electrical-potential-difference conversion 
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of DC/DC5 and DC/DC6 by 50A within 150A more than lOOA, and DC/DC7 performs electrical- 
potential-difference conversion in the range of 0A-50A. Moreover, actuation of a case [ like drawing 
2 (B) ] whose property is is explained. 

[0028] If three-piece coincidence is operated, a total load will carry out electrical-potential- 
difference conversion only for DC/DC 5 within 25A (electrical potential difference on which only 
DC/DC5 operates). More than 25A, within 75A (DC/DC5 and electrical potential difference on 
which DC/DC6 operate), DC/DC5 carries out the range of 25A-50A in the range of 0A-25A, and, as 
for DC/DC2, a total load carries out electrical-potential-difference conversion. 
[0029] A total load continues carrying out electrical-potential-difference conversion of DC/DC5 by 
50A within lOOA more than 75 A, and DC/DC6 carries out electrical-potential-difference conversion 
in the range of 25A-50A. 

[0030] A total load continues carrying out electrical-potential-difference conversion of DC/DC5 and 
DC/DC6 by 50A within 150A more than lOOA, and DC/DC7 performs electrical-potential-difference 
conversion in the range of 0A-50A. Thus, if parallel connection of DC to DC converters 5-7 is 
always carried out and it is used for coincidence, electrical-potential-difference conversion will 
always be performed, operating frequency (operating time) will become high, and DC to DC 
converter 5 with a high conversion electrical potential difference will greet a life earlier than DC to 
DC converters 6 and 7. 

[003 1 ] So, with this operation gestalt, according to the amount of the power used of a load, it starts 
one piece at a time in order by predetermined starting sequence, and operating frequency is 
distributed by changing starting sequence in order of a convention fiirtiier. 
[0032] The control action about starting is explained below. 

[0033] Prepare three patterns as predetermined starting sequence, and it considers as pattern 
1=DC/DC5 ->DC/DC6 ->DC/DC7 pattern 2=DC/DC6 ->DC/DC7 ->DC/DC5 pattern 3=DC/DC7 - 
>DC/DC5 ->DC/DC6. Whenever it operates the ignition key of a car to ON (IGN ON), the pattem is 
made to change with l->2->3->l as convention sequence of changing starting sequence, whenever 
IGN changes to OFF->ON that is,. 

[0034] Drawing 3 is a flow chgirt which shows the outline of this control performed mainly by 
control unit C/U8. 

[0035] At step SI, a connoisseur*s is IGN about step SI this time. It judges whether it is the after 
[ ON ] beginning, and if it is the beginning, starting sequence will be set up at steps S2-S5. It judges 
which was the pattem of the starting sequence last at step 82, and progresses to steps S3-S5 
according to it, and the pattem of this starting sequence is determined. At step S6, the loaded 
condition (demand power) of the accessory vessel loads 1 1 and 12 is detected. At step 87, the 
number of the DC to DC converters operated according to the loaded condition (demand power) of 
the accessory vessel loads 1 1 and 12 is determined, and a DC to DC converter is started according to 
the pattem of the set-up starting sequence. 

[0036] Since it is controllable, actuation of the accessory vessel loads 1 1 and 12 makes the power 
consumption of the accessory vessel loads 1 1 and 12 memorize in C/U8 by C/U8, and it changes the 
number of the DC to DC converters operated according to the situation (power operating condition) 
of the accessory vessel loads 1 1 and 1 2 of operation. When making it stop, it is made to stop by the 
reverse order with the time of starting. In addition, at this operation gestalt, it is IGN. Although 
starting sequence was changed for every ON, it is not only this but IGN. Even if it is not each time of 
ON, it is easy to be natural also as every several times. 
[0037] Next, it explains per 2nd operation gestalt. 

[0038] Drawing 4 shows the configuration of this operation gestalt. Explaining only a different part 
from the 1 St operation gestalt, a common part omits explanation. 

[0039] In addition to the configuration of the 1st operation gestalt, the electrical-potential-difference 
detiection means 13 is formed in the auxiliary dc-battery 1. 

[0040] With this operation gestalt, starting sequence is set up for predetermined starting sequence 
according to the relation (size relation of the output voltage in the case of taking out the same 
current) of the voltage characteristic of the voltage-current properties of each DC to DC converter. 
[0041] Drawing 5 is a flow chart which shows the outline of this control. Setting to this control, a 
setup of steirting sequence is IGN. When ON is the first time (after car manufacture for the first 
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time), it carries out only at the time of the special mode (at the time of repair and check). 
[0042] At step S21, it is IGN. At whether ON is the first time (after car manufacture for the first 
time), and step S22, it judges whether it is at the special mode time (at the time of repair and check). 
[0043] Step S If 21 or 22 are YES, the accessory vessel load 1 1 and the accessory vessel load 12 will 
be suspended at step S23. A starting conunand is taken out with step S24 to DC to DC converter 5. 
The electrical-potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 
through the electrical-potential-difference detection means 13. Then, fixed spacing is kept (about 1 
second) and DC to DC converter 6 is started. The electrical-potential-difference value of the 
axixiliary dc-battery 1 at this time is sent to C/LJ8 through the electrical-potential-difference detection 
means 13. Then, fixed spacing is kept (about 1 second) and DC to DC converter 7 is started. The 
electrical-potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 through 
the electrical-potential-difference detection means 13. At step S25, the size relation of the voltage 
characteristic (conversion electrical potential difference) of DC to DC converters 5-7 is grasped fi-om 
the electrical-potential-difference value change detected at step S24. 

[0044] Here, the electrical potential difference which appears in the electrical-potential-difference 
detection means 13 turns into an electrical potential difference of a DC to DC converter with the 
highest voltage characteristic among two or more DC to DC converters which are operating. 
Therefore, supposing it is a property size-related [ like drawing 2 ], at this step, it becomes clear that 
it is 5> 6 and 5> 7, and the relation between 6 and 7 is unknown. 

[0045] A halt command is once taken out with step S26 from C/U8 to DC to DC converters 5-7. 
[0046] Next, a starting command is first taken out with step S27 fi-om C/U8 to DC to DC converter 
6. The electrical-potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 
through the electrical-potential-difference detection means 13. Then, fixed spacing is kept (about 1 
second) and DC to DC converter 7 is started. The electrical-potential-difference value of the 
auxiliary dc-battery 1 at this time is sent to C/U8 through the electrical-potential-difference detection 
means 13. Then, fixed spacing is kept (about 1 second) and DC to DC converter 5 is started. The 
electrical-potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 through 
the electrical -potential-difference detection means 13. At step S28, the size relation of the voltage 
characteristic (conversion electrical potential difference) of DC to DC converters 5-7 is grasped fi-om 
the electrical-potential-difference value change detected at step S27. (It is set to 6> 7, 5> 7, and 5> 
6.) A halt command is again taken out with step S29 fi-om C/U8 to DC to DC converters 5-7. 
[0047] A starting command is first taken out with step S30 fi-om C/U8 to DC to DC converter 7. The 
electrical -potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 through 
the electrical -potential-difference detection means 13. Then, fixed spacing is kept (about 1 second) 
and DC to DC converter 5 is started. The electrical-potential-difference value of the auxiliary dc- 
battery 1 at this time is sent to C/U8 through the electrical-potential-difference detection means 13. 
Then, fixed spacing is kept (about 1 second) and DC to DC converter 6 is started. The electrical- 
potential-difference value of the auxiliary dc-battery 1 at this time is sent to C/U8 through the 
electrical-potential-difference detection means 13. 

[0048] At step S31, the size relation of DC to DC converters 5-7 is grasped from the electrical- 
potential-difference value change detected at step S30. (The relation of 5> 7, 5> 6, and 6 and 7 is 
unknown) In addition, actuation of the DC to DC converter of steps S24-S30 and the situation of 
electrical-potential-difference change are shown in drawing 6 . 

[0049] At step S32, the size relation (this example 5> 6> 7) of the voltage characteristic of three DC 
to DC converters is grasped by the result of the above-mentioned steps S25, S28, and S31, and the 
starting sequence after the time of starting is usually set as order with the small voltage characteristic 
(this example 7->6->5). 

[0050] Steps S33 and S34 are the same as steps S6 and S7 of the 1st operation gestalt respectively. 
[005 1 ] Thereby, at the time of starting, although the operating fi-equency of a DC to DC converter 
with the small voltage characteristic becomes large, if a load becomes large and it is made to operate 
by plurality, since the load of a DC to DC converter with the small voltage characteristic decreases, 
the bias of operating frequency can be offset. Thereby, the bias of the life of each converter is also 
canceled and the life as a system is prolonged. In addition, although the voltage characteristic of each 
DC to DC converter is measured after mount with this operation gestalt, the voltage characteristic of 
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each DC to DC converter may be measured for example, not only this but before mount, and CAJ8 
may be made to memorize **** for starting sequence based on the size relation. In that case, the 
above-mentioned steps S21-S32 can be skipped. 
[0052] Next, it explains per 3rd operation gestalt. 

[0053] Drawing 7 shows the configuration of this operation gestalt. Explaining only a different part 
from ttie 1 St example and the 2nd example, a common part omits explanation. In addition to the 
configuration of the 1st operation gestalt, the current detection means 14-16 are respectively formed 
in the interior of DC to DC converters 5-7. 

[0054] With this operation gestalt, starting sequence is set up for predetermined starting sequence 
according to the relation (size relation of the output current in the case of outputting the same 
electrical potential difference) of the current characteristic of the voltage-current properties of each 
DC to DC converter. 

[0055] Drawing 8 is a flow chart which shows the outline of this control. 

[0056] Also for this control, a setup of starting sequence is.IGN. When ON is the first time (after car 
manufacture for the first time), it carries out only at the time of the special mode (at the time of 
repair and check). 

[0057] Steps S41-S43 are the same as steps S21-S23 of the 2nd operation gestalt. A starting 
command is first taken out with step S44 to DC to DC converter 5. The current value of DC to DC 
converter 5 at this time is sent to CAJ8 through the current detection means 14. Then, fixed spacing 
is kept (about 1 second) and DC to DC converter 6 is started. The current value of DC to DC 
converter 6 at this time is sent to C/U8 through the current detection means 15. Then, fixed spacing 
is kept (about 1 second) and DC to DC converter 7 is started. The current value of DC to DC 
converter 7 at this time is sent to C/U8 through the current detection means 16. 
[0058] At step S45, the size relation of the current characteristic (magnitude of the current which 
flows on the same electrical potential difference) of DC to DC converters 5-7 is grasped from the 
current value change detected at step S44. 

[0059] Here, as mentioned above, a current flows that it is low loading only to a DC to DC converter 
with a large current characteristic. Therefore, supposing it is a property size-related [ like drawing 
2 ], at this step, it becomes clear that it is 5> 6 and 5> 7, and the relation between 6 and 7 is 
unknown. 

[0060] A halt command is once taken out with step S46 from C/U8 to DC to DC converters 5-7. 
[0061] Next, a starting command is first taken out with step S47 from C/U8 to DC to DC converter 
6. The current value of DC to DC converter 6 at this time is sent to CAJ8 through the current 
detection means 15. Then, fixed spacing is kept (about 1 second) and DC to DC converter 7 is 
started. The current value of DC to DC converter 7 at this time is sent to C/U8 through the current 
detection means 16. Then, fixed spacing is kept (about 1 second) and DC to DC converter 5 is 
started. The current value of DC to DC converter 5 at this time is sent to CAJ8 through the current 
detection means 14, 

[0062] At step S48, the size relation of the current characteristic of DC to DC converters 5-7 is 
grasped from the current value change detected at step S47. (It is set to 6> 7, 5> 7, and 5> 6.) 
A halt conmiand is again taken out with step S49 from C/U8 to DC to DC converters 5-7. 
[0063] A starting command is first taken out with step S50 from CAJ8 to DC to DC converter 7. The 
current value of DC to DC converter 7 at this time is sent to C/U8 through the current detection 
means 16. Then, fixed spacing is kept (about 1 second) and DC to DC converter 5 is started. The 
current value of DC to DC converter 5 at this time is sent to C/U8 through the cvirrent detection 
means 14. Then, fixed spacing is kept (about 1 second) and DC to DC converter 6 is started. The 
current value of DC to DC converter 6 at this time is sent to C/U8 through the current detection 
means 15. At step S51, the size relation of the current characteristic of DC to DC converters 5-7 is 
grasped from the current value ch£inge detected at step S51 . (The relation of 5> 7, 5> 6, and 6 and 7 
is unknown.) 

In addition, actuation of the DC to DC converter of steps S44-S50 and the situation of a current 
value change are shown in drawing 9 . 

[0064] At step S52, the size relation (this example 5> 6> 7) of the current characteristic of three DC 
to DC converters is grasped by the result of the above-mentioned steps S25, S28, and S31, and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/3/2006 



JP,2003-1 1 1384,A [DETAILED DESCRIPTION] 



Page 6 of 6 



order of starting after the time of starting is usually set as order with a small current characteristic 
(this example 7->6->5). 

[0065] Steps S53 and S54 are the same as steps S6 and S7 of the 1st operation gestalt respectively. 
[0066] Thereby, at the time of starting, although the operating frequency of a DC to DC converter 
with a small current characteristic becomes large, if a load becomes large and it is made to operate 
by plurality, since the load of a DC to DC converter with a small current characteristic decreases, the 
bias of operating frequency can be offset. 

[0067] In addition, although the current characteristic of each DC to DC converter is measured after 
moimt with this operation gestalt, the current characteristic of each DC to DC converter may be 
measured for example, not only this but before mount, and C/U8 may be made to memorize **** for 
starting sequence based on the size relation. In that case, the above-mentioned steps S41-S52 can be 
skipped. 

[0068] Next, it explains per 4th operation gestalt. 

[0069] The hard configuration is the same as the 3rd operation gestalt. The above-mentioned 
operation gestalt and a common part omit explanation below. 

[0070] With this operation gestalt, predetermined starting sequence is changed with the 
accumulation load of each DC to DC converter. 

[007 1 ] Drawing 10 is a flow chart which shows the outline of this control. At step S70, a 
connoisseur's is IGN about step S70 this time. It judges whether it is the after [ ON ] beginning, or it 
is, if it is the beginning, it will judge whether IGN ON is the first time (after car manufacture for the 
first time) at step S71 , and starting sequence is set to 5->6->7 at step S72 at the time of the first time. 
What is necessary is just to let especially semantics be the sequence of arbitration at sequence here. 
[0072] Respectively, like steps S6 and S7 of the 1st operation gestalt, steps S73 and S74 determine 
the number of the DC to DC converters operated according to the loaded condition (demand power) 
of the accessory vessel loads 1 1 and 12, and start a DC to DC converter according to the pattem of 
the set-up starting sequence. 

[0073] The accumulation value (accumulation current value) of each cxirrent value from which the 
current has been sent to C/U8 within delivery, C / U8 through each current detection means 14-16 
here at the time of actuation of each DC to DC converters 5-7 at step S75 is calculated, and this is 
memorized. This accumulation cxirrent value is equivalent to the accumulation load of each DC to 
DC converter. This accumulation current value is IGN. It is made to memorize within C/U8 also in 
OFF. Next IGN In ON, it shifts to step S76 from step S71. 

[0074] Here, the accumulation current value of each memorized DC to DC converter is compared, 

and let this starting sequence be order with few accumulation current values. 

[0075] Thereby, the operating frequency of each DC to DC converter can be equalized. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the source structure-of-a-system Fig. for cars of the 1st operation gestalt of this 

invention of a supplementary current. 

[Drawing 2] It is the example of the voltage-current property of the DC to DC converter of the 1 st 
operation gestalt. 

[Drawing 3] It is the flow chart which shows the control outline of the 1st operation gestalt. 
[Drawing 4] It is the source structure-of-a-system Fig. for cars of the 2nd operation gestalt of this 
invention of a supplementary current. 

[Drawing 5] It is die flow chart which shows the control outline of the 2nd operation gestalt. 
[Drawing 6] It is the timing diagram which shows an operation of the 2nd operation gestalt. 
[Drawin g 7] It is the source stnicture-of-a-system Fig. for cars of the 3rd operation gestalt of this 
invention of a supplementary current. 

[Drawing 8] It is the flow chart which shows the control outline of the 3rd operation gestalt. 
[Drawing 9] It is the timing diagram which shows an operation of the 3rd operation gestalt. 
[Drawing 10] It is the flow chart which shows the control outline of the 4th operation gestalt. 
[Description of Notations] 

1 Auxiliary Dc-battery 

2 Fuse (F/L) 

3 Fuse (F/L) 

4 Fuse (F/L) 

5 DC to DC Converter 

6 DC to DC Converter 

7 DC to DC Converter 

8 Control Units C/U 

9 Relay for Loads 

1 0 Relay for Loads 

1 1 Accessory Vessel Load 

1 2 Accessory Vessel Load 

13 Electrical-Potential-Difference Detection Means 

1 4 Current Detection Means 

1 5 Current Detection Means 

1 6 Current Detection Means 

1 7 Main Power Supply 

1 8 Ignition Switch IGN 



[Translation done.] 
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